Abstract
66
However, information on the development of SOC is an essential precondition to improve the 67 predictive ability of terrestrial C models (Luo et al., 2014) . As a result, sensitive measurement 
73
The first method is usually used during long-term field trials (Batjes and van Wesemael, 2015; UT, USA).
154
The groundwater level (GWL) was measured using tensiometers assuming hydrostatic equilibrium.
155
The tensiometers were installed at a soil depth of 160 cm, at soil profile locations in the upper and 156 lower end of the transect. The average GWL of both profiles was used for further data analysis.
157
Data gaps < 2 days were filled using simple linear interpolation. Larger gaps in GWL did not occur.
158
The measurement site was cultivated with five different crops during the study period, following a were determined using elementary analysis (C, N: TruSpec CNS analyzer, LECO Ltd.,
167
Mönchengladbach, Germany) and Kjehldahl digestion (P, K; AT200, BeckmanCoulter (Olympus),
168
Krefeld, Germany and AAS-iCE3300, ThermoFisher-SCIENTIFIC GmbH, Darmstadt, Germany).
169
To assess the potential impact of chamber placement on plant growth, chemical analyses were 
235
Calculated CO2 fluxes that did not meet all exclusion criteria were discarded. In cases where more 236 than one flux per measurement met all exclusion criteria, the CO2 flux with the steepest slope was 237 chosen.
238
To account for measurement gaps and to obtain cumulative NEE values, empirical models were 239 derived based on nighttime Reco and daytime NEE measurements following Hoffmann et al. (2015) . Several minor components of Eq. 5 were not considered (see also Hernandez-Ramirez et al., 2011).
303
First, C import (Cimport) due to seeding and fertilization, which was close to zero because the patterns. Seasonality followed plant growth and management events (e.g., harvest; Fig. 3 ), Highest
347
CO2 uptake was thus observed during the growing season, whereas NEE fluxes during the non- C in living biomass (due to biomass sampling campaigns and LAI measurements) and C removals 360 due to harvest were in general well reflected by modeled NPPshoot (Fig. 4) . Annual C removal due to counterbalance spatial differences in NECB that developed during previous years (Fig. 5) .
376
Annual NECB values derived by the C budget method are presented in Tab. 1. Theron based and ∆SOC values differently, which might help to explain differences between the soil resampling 414 and the C budget method.
415
The soil resampling method is characterized by high measurement precision, which allows for the 416 detection of relatively small changes in SOC. Related uncertainty in derived spatial and temporal
417
∆SOC dynamics is therefore mainly attributed to the measurement accuracy, affected by sampling 
421
The first aspect determines the capability to detect the inherent spatial differences in SOC stocks.
422
This allows the conclusion that point measurements do not necessarily represent AC Usually, coarse organic material is discarded prior to analysis (Schlichting et al., 1995) and 431 therefore, total SOC is not assessed (e.g., roots, harvest residues, etc.).
432
In comparison, the C budget method considers any type of organic material present in soil by 433 integrating over the total soil depth. As a result, both methods have a different validity range and 434 area, which makes direct quantitative comparison more difficult. This may explain the higher 435 uptake reported for three out of four chamber positions in the case of the C budget method.
436
In contrast to the soil resampling method, we postulate a higher accuracy and a lower precision in 
Conclusions

504
We confirmed that AC-based C budgets are in principle able to detect small-scale spatial datalogger and controlling devices, which were placed within a wooden, weather-sheltered house.
778
The soil profile is shown on the right. Soil horizon-specific SOC (%) and Nt (%) contents are 
